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Please check this box or indicate your approval if you have no corrections to make to the PDF file Thank you for your assistance. water management techniques (Prinz and Wolfer, 1999) , such as 13 rainwater harvesting for drylands agriculture, which aims to ease 14 future water scarcity in many arid and semi-arid regions of the world.
15
Of the various methods of rainwater harvesting, "in-situ" tillage, contour farming and ridging (Hatibu and Mahoo, 1999) . to soil quality deterioration (Hernanz et al., 2002) . This increases 35 the soil's potential for erosion and also induces carbon loss, which 36 weakens the soil's production capacity and stability. These 37 concerns gave rise to the invention of conservation tillage practices 38 that improve physical and biological soil properties.
39
Conservation tillage has several positive effects on water 40 productivity (Rockstrom et al., 2001 ) compared to traditional soil 41 and water conservation systems. Besides enhancing infiltration 42 and soil moisture storage (Kahlon et al., 2013; Liu et al., 2013) , it technologies that use rainwater more efficiently are needed. 48 An alternative method to in-situ rainwater harvesting and 49 conservation tillage is reservoir tillage, which has been defined as a 50 system in which numerous small surface depressions are formed to 51 collect and hold water during rainfall or irrigation to prevent 52 surface runoff (Hackwell et al., 1991; Rochester et al., 1994; Patrick 53 et al., 2007; Salem et al., 2014 ridging (Hackwell et al., 1991; Wiyo et al., 2000; Brhane et al., 61 2006; Nuti et al., 2009 the major initial obstacles (Chen et al., 2005) . The long-term benefit 119 from conservation tillage cannot be achieved easily, unless producers 120 see that the system works in a short term (Chen et al., 2005 The spiked roller was designed to fit the modified seeder. (Blake, 1965) . Further, to analyze soil physical and chemical 288 properties, different soil samples were air-dried and sieved 289 through a 2 mm sieve. The following analyses were conducted:
290
The particle size distribution was determined using the pipette 291 method according to Piper (1950 mm (Oweis and Taimeh, 1996; Boers, 1997; Gammoh, 2013), 352 where: calculated using the following equation (Hensley et al., 2000) : There were significant differences between RT and CT in soil properties of soil tillage implements, but also because of their 403 operational variables (Taniguchi et al., 1999; Albiero et al., 2011 Table 5 shows the depth of runoff (mm) and soil losses (t ha other studies (e.g., Rochester et al., 1994; Ventura et al., 2005; 493 Patrick et al., 2007; Salem et al., 2014) . Detachment and transport 494 by the concentrated flow is one of the main processes involved in 495 soil erosion (Foster and Meyer, 1975 
513
The moisture content at permanent wilting point also showed 514 variation with depth having values between 12.54% and 13.31%.
515
The TAW is directly related to variation in moisture content at field 
541
The tillage operating parameters had less significant differences 542 on TAW during each period ( Fig. 5b and c 
Precipitation use efficiency and harvest index

561
Results in Table 8 Krezel and Sobkowicz, 1996; Soomro et al., 2009 
